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(57) ABSTRACT 

A connector (100) includes a housing (1) having a top Wall 
(13), a bottom Wall (12) and a pair of opposing side-Walls, 
Which cooperate to de?ne a cavity (11) opened to a front face 
(10) of the housing, and de?ning tWo spaced recesses (142, 
144) at each side-Wall Wherein the ?rst recess (142) is 
adjacent to the front face and the second recess (144) is 
remote from the front face, and the ?rst recess is upWards 
opened; terminals (2) loaded in the housing, each terminal 
having a contact portion protruding into the cavity; and an 
actuator (3) movably assembled to the housing and com 
prising a tongue (32) insertable into the cavity and a pair of 
latches (33) disposed oppositely beside the tongue, each 
latch provided With an barbed end (331) inserted in the ?rst 
recess from the upWard opening of the ?rst recess and 
slidable into the second recess. 
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FIG. 1 
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FIG. 8 
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FIG. 3 
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FIG. 4 
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FIG‘ ‘5 
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FIG. 6 
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FIG. 8 
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CONNECTOR FOR FLEXIBLE PRINTED CIRCUIT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] Relevant subject matter is related to a contempo 
raneously ?led US. patent application entitled “CONNEC 
TOR FOR FLEXIBLE PRINTED CIRCUIT”, Which is 
invented by the same inventor as this patent application and 
assigned to the same assignee With this application. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to an electrical con 
nector, and more particularly to an electrical connector for a 
sheet-like connection member such as a ?exible printed 
circuit or cable (FPC), a ?exible ?at cable (FFC) and so 
forth. All of these cables and circuit Will be generally 
referred to as “FPC”. 

[0004] 2. Description of Related Art 

[0005] A conventional FPC connectors generally includes 
a housing de?ning a cavity opened to a front face thereof, a 
plurality of terminals loaded in the housing and extending 
into the cavity, and an actuator detachably assembled to the 
housing. The actuator comprises a tongue insertable into the 
cavity and a pair of side latches oppositely beside the 
tongue. Each latch has a barbed end Which protrudes 
toWards the tongue. The housing is provided With tWo 
spaced projections protruding from each side of the cavity 
for engaging With the barbed end of the latch, Wherein the 
?rst projection is adjacent to the front face of the housing 
While the second projection is remote from the front face, 
and is usually a little larger than the second projection in 
siZe. The barbed end is slidable over the tWo projections 
successively along a front-to-back direction. When the 
barbed end is slid over the ?rst projection to be received in 
a gap betWeen the tWo projections, the tongue is placed in a 
provisionally-retained position outside the cavity to form an 
insertion port for an FPC, and When the barbed end is slid 
over the second projection, the tongue is placed in a com 
pletely-retained position completely inserted in the cavity to 
thereby hold the terminals in contact With the FPC. HoW 
ever, a split Will possibly occurs at a joint of the latch and 
a base of the actuator since the latches have to be pressed 
outWardly While the barbed end thereof sliding over the tWo 
projections, especially the ?rst projection, viZ. the larger 
projection. 
[0006] US. Pat. No. 5,816,845 discloses another conven 
tional FPC connector Which is similar to above-mentioned 
connector but in Which an actuator is assembled to a housing 
on a slant to avoid the ?rst projection adjacent to the front 
face. That reduces the possibility of split at a joint of the 
latch and the base of the actuator. HoWever, this connector 
is required to provide a number of slanting surfaces to guide 
and engage With the aslant inserted latch. That complicates 
the con?guration of the connector and thereby increases 
production cost. On the other hand, as there is no lock 
mechanism for locking the barbed end of the latch, the 
actuator tends to WithdraW just over the course by Which it 
has come. Thus the actuator Will possibly be detached from 
the housing by unintentional or mistake operation. 

[0007] It is thus desired to provide an FPC connector With 
a simple con?guration in Which latches of an actuator is 
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prevented from splitting aWay off a base of the actuator in a 
sense and in Which the actuator is reliably assembled to a 
housing of the connector against being mistakenly With 
draWn. 

SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide an 
FPC connector in Which an actuator is prevented from 
getting splitting. 
[0009] A second object of the present invention is to 
provide an FPC connector With a simple con?guration Which 
can be operated With enhanced ef?ciency. 

[0010] A third object of the present invention is to provide 
an FPC connector in Which an actuator is reliably assembled 
to a housing of the connector against being mistakenly 
WithdraWn. 

[0011] In order to achieve above-mentioned objects, an 
FPC connector in accordance With a preferred embodiment 
of the present invention includes a housing having a top 
Wall, a bottom Wall and a pair of opposing side-Walls, Which 
cooperate to de?ne a cavity opened to a front face of the 
housing, and de?ning tWo spaced recesses at each side-Wall 
Wherein the ?rst recess is adjacent to the front face and the 
second recess is remote from the front face, and the ?rst 
recess is upWards opened; a plurality of terminals loaded in 
the housing, each terminal having a contact portion protrud 
ing into the cavity; and an actuator movably assembled to 
the housing and comprising a tongue insertable into the 
cavity and a pair of side latches disposed oppositely beside 
the tongue, each latch provided With an barbed end inserted 
in the ?rst recess from the upWard opening of the ?rst recess 
and slidable from the ?rst recess into the second recess. 

[0012] Other objects, advantages and novel features of the 
present invention Will become more apparent from the 
folloWing detailed description of the present embodiment 
When taken in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is an assembled perspective vieW of an FPC 
connector mounted on a printed circuit board (PCB) in 
accordance With the preferred embodiment of the present 
invention; 

[0014] FIG. 2 is an exploded perspective vieW of the FPC 
connector of FIG. 1 on the PCB; 

[0015] FIG. 3 is an exploded perspective vieW of the FPC 
connector of FIG. 1 on the PCB taken from another aspect; 

[0016] FIG. 4 is an exploded perspective vieW of the FPC 
connector of FIG. 1 taken from a third aspect; 

[0017] FIG. 5 is a perspective vieW of an actuator of the 
FPC connector of FIG. 1; 

[0018] FIG. 6 is a partly assembled, perspective vieW of 
the FPC connector of FIG. 1 on the PCB, Wherein the 
actuator is at the open position; 

[0019] FIG. 7 is a cross-sectional vieW of the FPC con 
nector of FIG. 6 taken along line 7-7; and 

[0020] FIG. 8 is a vieW similar to FIG. 6, but the actuator 
is at the close position. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] Reference Will noW be made to the drawing ?gures 
to describe the preferred embodiment of the present inven 
tion in detail. 

[0022] Referring to FIGS. 1-4, an FPC connector 100 for 
connecting an FPC to a printed circuit board (PCB) 200 in 
accordance With the present invention comprises an insula 
tive housing 1, a plurality of terminals 2 loaded in the 
housing 1, an actuator 3 detachably assembled to the hous 
ing 1, and a pair of lock ears 4. 

[0023] The housing 1 comprises a middle portion formed 
With an upper Wall 12 and a loWer Wall 13 de?ning a cavity 
11 therebetWeen, and a pair of side portion 14 at tWo 
opposite sides of the middle portion. The cavity 11 is opened 
to a front face 10 of the housing 1 for receiving the actuator 
3 and an FPC (not shoWn). A front-to-back direction per 
pendicular to the front face 10, along Which the FPC is 
inserted into the cavity 11, is de?ned as an insertion direc 
tion B. In conjunction With reference to FIG. 7, the termi 
nals 2 are inserted into the cavity 11 from a rear portion of 
the housing 1. Each terminal 2 comprises a ?xed arm 21 
extending oppositely along the insertion direction B and 
?xed in the loWer Wall 13, and an opposing resilient arm 22 
extending parallel to the ?xed arm 21 and received in the 
upper Wall 13. Each resilient arm 22 has a barbed free end 
protruding into the cavity. Corresponding to the barbed free 
ends of the resilient arms 22, the upper Wall 13 de?nes 
apertures therethrough to provide a space for de?ection of 
the barbed free end. Each terminal 2 also has a tail 23 
extending beyond the housing 1 for being soldered to the 
PCB 200. 

[0024] As best shoWn in FIGS. 2 and 4, the loWer Wall 13 
has a front end 120 exposed to exterior, Which is realiZed by 
the loWer Wall 13 extending forWards beyond the front face 
10 in this preferred embodiment, and Which also can be 
realiZed by the upper Wall 12 backing off a little from the 
front face 10. 

[0025] Each side portion 14 of the housing 1 is con?gured 
With a ?rst tuber 141, a second tuber 143 and a stop block 
145 Which are spaced along the insertion direction B. 
Wherein the ?rst tuber 141 is adjacent to the front face 10 
While the second tuber 143 is remote from the front face 10, 
and the ?rst tuber 141 is larger than the second tuber 143 in 
siZe. The tWo tubers 141, 143 de?ne a ?rst recess 142 
therebetWeen, While the second tuber 143 and the stop block 
145 de?ne a second recess 144 therebetWeen. Both the ?rst 
recesses 142 and the second recesses 144 are upWards and 
sideWards opened. 
[0026] Referring to FIGS. 3 and 5, the actuator 3 com 
prises an elongated base 31, a tongue 32 extending from a 
middle section of the base 31, and a pair of side latches 33 
extending from tWo opposite end of the base 31. Each latch 
33 has an inWardly protruding barb 331 at a free end thereof. 
The tongue 32 has an upper surface 322 Which is inclined at 
a front end thereof and an under surface 321 de?ning a 
plurality of slots 323 corresponding to the ?xed arms 21 of 
the terminals 2. The slot 323 extends upWards through the 
upper surface 322 to form a cutout 324 Which gives birth to 
a pair of tips 325 therebeside accordingly. Thus the tongue 
32 is provided With a comb-like shape at its front end, Which 
is formed by an alternation of the cutouts 324 and the tips 
325. 
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[0027] Referring to FIGS. 2, 4, 6 and 7, the actuator 3 is 
assembled to the housing 1 from an upside of the housing 1 
With the barb 331 thereof vertically inserted into the ?rst 
recess 142. As a distance betWeen the tWo opposite barbs 
331 is slightly longer than that betWeen bottom surfaces of 
the tWo opposite ?rst recesses 142, the barbs 331 Will not 
suffer pressure from the housing 1. Thus the possibility that 
the latches 33 split aWay off the base 31 is effectively 
reduced. OtherWise, as the front end 120 of the loWer Wall 
12 extends forWards beyond the front face 10, an end section 
of the tongue 32 can vertically moved doWn to reach the 
front end 120 Without obstruct in its Way. After the barb 311 
received in the recess 142, the end section of the tongue 32 
abuts on the exposed front end 120 of the loWer Wall 12 and 
front sections of the ?xed arms 21 received in the slots 323 
on under surface 321 of the tongue 32. NoW the actuator 3 
is in an open position relative to the housing 1 to receive the 
FPC. 

[0028] Then each lock ears 4 is respectively assembled to 
the side portion 14 of the housing 1 for covering the upWard 
openings of the ?rst recess 142 and the second recess 144 to 
prevent the latches 33 from upWardly moving. Each lock ear 
has a grounding leg (not labeled) extending doWn to be 
soldered to the PCB 200. The grounding leg loosely covers 
the sideWard openings of the ?rst recess 142 and the second 
recess 144 to prevent the barbed end 331 of the latches 33 
from coming out of the ?rst recess 142 over the ?rst tuber 
141 oppositely along the insertion direction B yet alloW it to 
pass over the second tuber 143 to reach the second recess 
144 along the insertion direction B. 

[0029] After the connector 100 is mounted to the PCB 
200, at said open position, for the FPC to be inserted With 
more convenient, the actuator 3 is tilted by raising the base 
31 slightly to form a slant insertion port While the tips 325 
of the tongue 32 remain abutting on the front end 120 of the 
loWer Wall 12. During this time, the ?xed arms 21 of the 
terminals 2 are received in the cutout 324 of the tongue 32 
as if the tips 325 are locked in gaps betWeen ?xed arms 21 
therefore to prevent the actuator 3 from sideWards moving. 
Then the FPC is inserted into the cavity 11 of the housing 1 
along the upper surface 322 of the tongue 32 from the 
above-mentioned slant insertion port. At last, the actuator 3 
is horiZontally pushed to the housing 1 along the insertion 
direction B With the tongue 32 thereof inserted into the 
cavity 11 to urge the FPC thereon to electrically connect 
With the resilient arms 22 of the terminals 2. During this 
process, the ?xed arms 21 of the terminals 2 ?tly received 
in the slots 324 to guide the insertion of the tongue 32. 
MeanWhile, the latches 33 of the actuator 3 are forcedly slid 
from the ?rst recess 142 into the second recess 144. NoW the 
actuator 3 is in a closed position relative to the housing 1, as 
shoWn in FIG. 8. 

[0030] Therefore, instead of sliding into the recess 142 
over the ?rst tuber 141, the barbs 331 of the latches 33 are 
vertically inserted into the ?rst recess 142 from the upWard 
opening thereof and thereby are free of pressure from the 
housing 1, thus in a certain extent the latch 33 can escape 
from being pressed outWardly. It effectively reduces the 
possibility of split at a joint of the latch 33 and a base of the 
actuator 3. On the other hand, via a lock ear 4, the actuator 
3 is reliably assembled to a housing of the connector against 
being mistakenly WithdraWn. Additionally, the Whole con 
?guration and assembly process of the FPC connector 100 is 
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rather simple. However, the disclosure is illustrative only, 
changes may be made in detail, especially in matter of shape, 
siZe, and arrangement of parts Within the principles of the 
invention. 

What is claimed is: 
1. An electrical connector for a ?exible printed circuit 

(FPC), comprising: 
an insulative housing having a top Wall, a bottom Wall and 

a pair of opposing side-Walls, Which cooperate to de?ne 
a cavity opened to a front face of the housing, and 
de?ning tWo spaced recesses at each side-Wall Wherein 
the ?rst recess is adjacent to the front face and upWards 
opened and the second recess is remote from the front 
face, the bottom Wall forWardly extending beyond the 
top Wall to have an front end thereof exposed; 

a plurality of terminals loaded in the housing and each 
having a contact portion protruding into the cavity; and 

an actuator movably assembled to the housing and com 
prising a tongue and a pair of side latches disposed 
oppositely beside the tongue, each latch provided With 
an barbed end inserted in the ?rst recess from the 
upWard opening of the ?rst recess and slidable from the 
?rst recess into the second recess, the tongue having an 
end thereof abutted on the front end of the bottom Wall 
When the barbed end is in the ?rst recess and insertable 
into the cavity While the barbed end sliding into the 
second recess. 

2. The electrical connector as described in claim 1, 
Wherein both the ?rst and second recesses are sideWards 
opened. 

3. The electrical connector as described in claim 1, 
Wherein a distance betWeen the tWo opposite barbs is 
slightly longer than that betWeen the tWo opposite ?rst 
recesses. 

4. The electrical connector as described in claim 1, further 
comprising a lock ear assembled to the housing to cover the 
upWard opening of the ?rst recess. 

5. The electrical connector as described in claim 4, 
Wherein the lock ear has a grounding leg adapt to be soldered 
to a printed circuit board. 

6. The electrical connector as described in claim 1, 
Wherein the terminal is provided With a ?xed arm ?xed on 
the bottom Wall of the housing and partially exposed in the 
cavity, the ?xed arm extending along an insertion direction 
of the tongue, and Wherein the tongue de?nes slots at an 
under surface thereof corresponding to the ?xed arms. 

7. The electrical connector as described in claim 6, 
Wherein the tongue has a comb-like end formed by alterna 
tion of cutouts and tip pieces, and Wherein each cutout 
communicating one of the slots. 

8. A method of making an electrical connector for use 
With a ?exible printed circuit (FPC), comprising the steps of: 

providing an insulative housing With a cavity therein and 
at least one position controlling area beside said cavity; 

providing a plurality of terminals in the housing and With 
engagement portions extending into the cavity for 
engagement With said FPC; 

initially doWnWardly loading an actuator toWard the hous 
ing When said actuator is located in an outer position, 
said actuator including a tongue moveable Within the 
cavity for actuating engagement betWeen the FPC and 
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the engagement portions of the terminals, and at least 
one latch beside said tongue and disposed in the 
position controlling area; and 

successively attaching a locking device to the housing so 
as to prevent the actuator from being upWardly With 
draWn from the housing; Wherein 

said actuator is horiZontally moveable relative to the 
housing in a front-to-back direction betWeen said outer 
position and an inner position Where said actuator 
results in said engagement betWeen the FPC and the 
engagement portions. 

9. The method as claimed in claim 8, Wherein said locking 
device not only retains the actuator to the housing Without 
risks of WithdraWal but also retainably mounts said housing 
to a printed circuit board on Which the housing is seated. 

10. The method as claimed in claim 8, Wherein the tongue 
is fully exposed outside of the cavity When said actuator is 
located in the outer position so as to alloW initial doWnWard 
loading of the actuator unto the housing during assembling 
the actuator unto the housing. 

11. An electrical connector assembly comprising: 

an insulative housing de?ning a cavity therein and a pair 
of recessed areas on tWo sides thereof; 

a plurality of terminals disposed in the housing and With 
engagement portions extending into the cavity; 

an actuator movably assembled to the housing, said 
actuator including a tongue moveable Within the cavity, 
and a pair of side latches located by tWo sides of the 
tongue and respectively disposed in the corresponding 
recessed areas; Wherein 

the actuator is initially assembled to the housing in a 
vertical direction to have the latches retainably received 
in the corresponding recessed areas and further succes 
sively back and forth moveable therein along a front 
to-back direction, relative to the housing, perpendicular 
to said vertical direction due to lateral de?ectability of 
the latches, so as to de?ne open and closed positions of 
the actuator With regard to the housing. 

12. The connector assembly as described in claim 11, 
Wherein the housing further de?nes a protection plane on an 
exterior side of the corresponding recessed area so as to 
shield the corresponding latch in a lateral direction perpen 
dicular to both said vertical and front-to-back directions. 

13. The connector as described in claim 12, Wherein said 
protection plane prevents the corresponding latch from 
over-de?ection so as to prohibit WithdraWal of the actuator 
from the housing in said front-to-back direction. 

14. The connector as described in claim 13, Wherein With 
cooperation With said protection plane, a front opening 
de?ned in a front end of the recessed area is dimensioned 
small enough not to alloW an enlarged head of the corre 
sponding latch to pass for implementing non-Withdrawal of 
the actuator in said front-to-back direction. 

15. The connector as described in claim 12, Wherein said 
protection plane is provided by a discrete lock ear. 

16. The connector as described in claim 15, Wherein said 
lock ear further includes a mounting leg to be fastened to a 
printed circuit board on Which the housing is seated. 
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17. The connector as described in claim 11, wherein the 
recessed area de?nes an upper opening dimensioned large 
enough to alloW an enlarged head of the corresponding lath 
to pass during Vertically assembling the actuator to the 
housing. 

18. The connector as described in claim 17, Wherein a 
discrete lock ear is assembled to each corresponding 
recessed area to seal said upper opening and protect the 
corresponding latch in said Vertical direction. 
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19. The connector as described in claim 18, Wherein said 
lock ear further includes a mounting leg to be fastened to a 
printed circuit board on Which the housing is seated. 

20. The connector as described in claim 18, Wherein said 
lock ear further de?nes a lateral side plate to shield both the 
recessed area and the corresponding latch in a lateral direc 
tion perpendicular to both said Vertical and front-to-back 
directions. 


